Introduction.
Let p be an odd prime, let k be a fixed positive integer with 2k|p − 1, and let F p be the finite field with p elements. It is clear that there exists at least one generator of F p , and the number of all generators of F p is equal to φ(p − 1), where φ(n) is Euler's function. The main purpose of this paper is to study the following two problems:
(A) for any element 0 ≠ c ∈ F p whether there exist three generators x, y, and z ∈ F p such that
1) (B) if (A) is true, let N(c, k, p) denotes the number of all solutions of (1.1). What can be said about the asymptotic properties of N(c, k, p)?
In this paper, we use the estimates for general Gauss sums and the properties of Dirichlet characters to study the above two problems and prove the following main conclusion. 
2. Some lemmas. In this section, we give several lemmas which are necessary in the proof of Theorem 1.1. First, we let
where χ denotes a Dirichlet character mod q, e(y) = e 2πiy . Then we have the following lemma.
Lemma 2.1. Let p be an odd prime and k a positive integer with k|p − 1. Then for any integer n with p n,
where χ 0 denotes the principal character mod p.
Proof. Let g be a fixed primitive root mod p, then for any integer n with p n, there exist two integers l and i such that n ≡ g lk+i (mod p), here 0 ≤ i < k. If b runs through a complete residue system mod p, then g l b also runs through a complete residue system mod p, so that we have
Note the trigonometric identity
..,p runs through k complete residue systems mod p so that we have the identity
(2.5) From (2.5), we easily get the estimate
This proves Lemma 2.1.
Lemma 2.2. Let p be an odd prime and let n be an integer. Then
, if n is a primitive root of p, 
Proof. Let g be any fixed primitive root mod p, then, from the properties of primitive roots and reduced residue system mod p, we have
(2.9)
Let h be a fixed quadratic nonresidue modulo p, then
(2.10) From (2.9) and (2.10), we have
(2.11)
Applying Lemma 2.1 to (2.11), we immediately get the estimate
This proves Lemma 2.3.
3. Proof of the Theorem 1.1. We only prove that Theorem 1.1 is true if F p is a complete residue system modulo p, then, from the isomorphism properties of the finite field, we can deduce that Theorem 1.1 is true for any finite field F p . Let p be an odd prime and Ꮽ(p) = Ꮽ denotes the set of all primitive roots modulo p in the interval [1,p − 1], then, from the trigonometric identity (2.4) and Lemma 2.2, we have 
χ(u; a, j) From these identities and (3.2), we immediately get the main term
In order to estimate the error term R 2 in (3.1), first we separate R 2 into four parts. That is,
(3.5)
Let g be any fixed primitive root mod p. Then note that 2k|p − 1, from the properties of primitive roots and reduced residue system mod p, we have
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